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(54) NEGATIVE ELECTRODE MATERIAL FOR LITHIUM SECONDARY BATTERY 

PROBLEM^TO BE SOLVED: To obtain the subject material as nearly spherical or ellipsoidal 
baked two-layered carbonaceous material free from any ground surface, by coating a part or 
the whole of the edge portions of the crystal of a carbonaceous material serving as core 
material with a coat-forming carbonaceous material so as to obviate the choice or limitation for 
electrolyte and run slight in the voltage change when lithium ion is released. 
SOLUTION- This nearly spherical or ellipsoidal granular coated carbonaceous material is such 
one that a carbonaceous material derived from heavy oil or the like adheres to a part or the 
whole of the edge and base of the crystal of a carbonaceous material serving as core material, 
or a part or the whole of the above edge and base is coated with the former carbonaceous 
material, wherein the pares involving a specific surface area determined by BET method are 
closed by the adherence of the carbonaceous material derived from heavy oil or the like, 
effecting <5 m2/g in specific surface area. This granular carbonaceous material, because of 
being not ground, is contaminated with no impurities, being simple in production process as well. 
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@D50^aiJSL/£i:<l5, 7.7^imT'36ofco :E;**fcLT 
[0 0 8 5] » 5.nfcffiiae<y 'J >W 

[0 0 8 6] c(omwi\i'y^^mm.^^mm^m^'p. 

^;«i:|pl1^tcO. 1~150^tnilc53-^P^Wri. C tA^Stlg^ 

[0 0 8 7] c<DiK{t:kr-y^SfflmSS*i^fflLTx MM 
^V^ML. m^fcLninoldm-'cDLiCI04;&?gft?$4i:fc 

[0 0 8 8] Sfe. g^fbe-y^ffiamSJ^ffifflbT. ft 

mmmz 

mmm 1 i:iRi««cLTtf e-n/taiatr-y^^^sMis^io 

torrOX^TIOOO^T-IBtr^ (mg3I;g25lC/hr) j^fiSt 

mmwm^m 1 t^-y-rs^-To cfox^i^ftif -yg^^s^ 
m&'<DSSi^^ii«ij^ossii> t mmico. 1 ~ 1 50 ^ m 

•y^«SlliBORfiSOJtlSEti:J:t), m^m^B^-t^m. 




(10) If BB¥ 1 1-3 1 040 5 

[0 0 8 9] ^l^DS^g?^k^f'y^MSM&'^fflv^Tm^S 

^f'fiaL, m^^t LT1inoldin-3(DLiCI04;2-r§^^-e-fc 

^SH^4'2800'CT'mH^^U ll«){kbfc. f#C)n 

fc^&Mkkr-y9=-SSMIISS<Dl:b^ffi«, Mttm. RfllfcJ: 

ifi ,iinLXTcDiia?c^)f*i^s*a»fii^^ 1 icm-^x^. 

JO to il<D||§S{kVf-yf'«EailSS©i&*^^*«'J^03^ll, 
0. 1SMH«:mfiKfSIISi{kkf«y^«. 

^T-assAjfiMiSti, ^SHM^m-rsii&Hke-y^tc 
[0 0 9 0] c(ommt^'y^umm^^m^^xn.m^ 

^U'VA-sX:^— h i: i^x^;l/A->t*^— h i: ^yl/T' 

a\d:t^—hcom^mm 0:3:4) ^rfflvr, ^ptk^z: 

[0 0 9 1] C©||S£ifklf'y5^*6ailiB<Oll^ffi 
^S!S«»J4 

mcmm^msL(DX'^^v - hVNV-^-^ptctsv^r 1000 

Lfco <lCDg${kfcf<yg^lSailiBtDltSSa, StkS. R 

-Z-MhWrnriO. 1—150 /iDilc^J-flj^SrW-r^S C fcJb^Si 
/-Co S*ti:i^{kif<y^MMIIiB®Rffl©lti!?tc 

i!sa^*}gfi!t-r5m<ke-yf^«, swjc'jti^s 

I^T'^SAilMiai*, Ma®%Jgfi2-r5i^fktf«y^tcj: 
40 K>Wm^t\.. x-y->*aPi^*<*,<ftoTV^Si:i:*^StK:^ 

[0 0 9 2] co]g?fktf-y^«ffillSi«:fflv^Tftffi*f^ 
iSL. m^fffit LTImoldraracQLiCIO^^rrgftfS^i-fcya 

JlSSffiJl i:l^«KLT#e.nfc«i[/if'y^«ail8B*S 
^S?am4>1300^r-mS (^}SjS]S25t:/hr) ^fiicL, 
Mkb/io <I©^fke-y^aESIIIiBOtt^iBa> MJt 
JO a, Rfiifeitfl /iinWTOlft?®<*«[SJPSISffi«r^ 1 
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[0 0 9 3] CO[)g?{ke-y^«HII&'^fflV>T, 
■ftiaU ^^fSl: briinoldm-'OLiCI04*jgft?*4irfc7' 

Z'MiiK>^m¥m\t&m&^^chtim^rco sem 
[0 0 9 4] coa?fki;-y^Msiis£j*fflV'T. a®* 

■ftSIL. ■a^?EfcLrimoldnr3cr)LiCI04^S^S$-li-fcy 

mmm? 

mVi<DAm^ (cti,D3fiiSD50=7.5;tin, a*^^^=0.1~ 
ISO^tnu d002=0. 336nm, Lc=100nm> La=97nnK lt^MfS.= 
10.8in2/g, Rfil=0.26. Klta=2. 25g/cm5) 50gi:^i6— 

U Vl^— X, h7l/X>^g^30%) 100gi:^500 

mlC-fe^^Wl/^^XaCvn. 200'CCT2^Fb1«^B' 

[0 0 9 5] ?#&n/'ci|ailie-y^Sail&Mg|5lc5>fLT 

mVSc>rytz<0-e. M'y=f-m<omWiQ.2iimX'^^o 
[0 0 9 6] ?.n;^cifSStf -y^^iSfflUgiCSait. tt 




1 1-3 1 04 0 5 

ffltkli, 0.204T-fe^<, 

[0 0 9 7] m^tiftmm\^y=f-wm.w.^^^^nm^ 
fco ccoKfbtr-yg^samioiib^ffi^. mtm, rm 

i: In] Ittco. 1-150 ,iintc^^5fi5;&Wr c i:*<6t^* 

10 2 p. It, SWiiJ^ite-y^SEfflMiBORfficDtfclSlC.*: 
0, 1«EaS«:Jg^-rsJS)e{klf>y^tt. SWJ;»3t*gS{b 

T'feSAifimm, iSaJl^rJefiSt-rSJg^fke-y^lci: t) 

«a*n. x-ys;'gi5^i'A''5ti<*oTv>«ci:*^ESs^n 

/to 

[0 0 9 8] C©JK{blf ■y^MMHSi^fliV^Tft^^f'^ 

20 wm\ 8 

^IIHM*2800°Cr'mK;^fiRL\ USSfkLfco #e.n 
fcmHbl^-y9^*^E«IISi<0i±;^®«, KJ±«, R{i*5J: 
t;i /iint*T<0S?Of*aSi{S3»»ffi*« 1 tC#-arT^ 
■To c tOU&Hk -y 9^«SII§SC)!|§i*^^^M^o;^m, 
(CO. 1-150 /xmtc ^^flj^^r -SC i:*^6t^^ 

^ 5 K . t M&Mb -y ^^KHMiSORfflOJtiJlc J: 

mm^Y&i§.t^w<m\Lyi'y=f-\.t. r>«<fcOt*s^ 

t*T'SSAji«tB{i. Sa^^mfig-r^H&Mktf-y^tc 
J:t)Ka*n. x<yygPiJ'A<3tl<*-3TV>SCi:A^Ei^ 

[0 0 9 9] <lcoMiS<tlf-y^»ail8B*fflV^Tfeffi«r 
ft^L. mSfJSi:LT1moldnr3<OLiCI04^rg^^-»^/'cx 
'^^I^^A-d?^- h ti^xf-;!/*-^?^- h 

atf:t^-hi:<DM-&rS<S (3:3:4) *fflV>T, IfTkl^ 

*at»ccOA5fillSa (■t•/L,^f4SD50=7.5/llIk ©)S^J-^i=0. 1 - 
150/iiiu d002=0. 336nin, Lc=100nirk La=97nnk J:b^ffi*= 
lO.SmZ/g. Rffl=0.26. SJt«=2. 25g/cin») 50gi:a&e>*^ 
'^Q I ^^£b/-c:iC{k^80'CcD3-;l/^f-;l'If -y 
^ (^y UV^^iJhU'-X, h;bx>:T:S^^30%) 100 
gfc%500inl©-fe/<U;l'75X3»£:v>n, SETdi^sS 
>yT'®?l. jS£Eie50torr)200"C{CT2^H«i$»-& 
fflililf-y^MailSJ*f#/-Co 
iO [0 10 0] t#P.nfcmStf-y^ffiSllfBiapitWLT 
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[0 10 1] CCDifiSie«y^«SIIISJ<0«?§Jt, Jt^E 
ti, 0.104T**5o 

[0 10 2] COfflllilfy^«SIISi*S^SIH^*10 

00"CT-1B$F^ (#S3SjS25*C/hr) ^figL, Kibtfco f# 

#r-fe 5 Aifillffi«> Mas *JBfiK-r 5M&Mk e -y ^ic 
JitJ^a^^n, Ji-y2^gB^*^^tl<*-3TV^«Ci:A^aS 

[0 10 3] <10g?{ktf-y^«ailSi%fflV^Tftffi*f^ 
SL, MMMt LT1moldni-'«DLiCI04:&?§fi?**/'c::/D 

^fiiiPl 1 0 

it«<7DAiill&^ (4i/Df4gD50=7.5^m. ^1*5^^=0.1-- 
150/im, d002=0. 336nin, Lc=100nm. La=97nin. )±MWM= 
10.8in2/g, Rfil=0.26, mb«=2. 25g/cin») 50gf:feP,3b> 
i:j6-'>:Q I *^*Lfc®(fl:j^80°coa-;i'^-;i'tf-y 
^ V^iS^^ M'-X, h;l/X>:T:S^30%) 100 

gi:%500mlO-b''<Wl':79;:^3lCI,->n> 2001:^X2^^1 

[0 10 4] i#5,n/-clEiatf-y5^ffiMII&Mgi5tc^^tLT 
^r-;b*?Sia5«:)!in7l. MffTti:20X:T'mP^j?fe}fJttaU 
/■c^, iSigLT^ «Sfcr-y9^ffifflM&'^?f:fco cOIBia 
e <y g^K?imiSO4>/u!&SD50^«iJ^ L/C i: C 5 . 7. 6 /i 
mT'fe-p /-Co S«<OMSBO'f'/L>)iagD50«7. 5 /i fc 
OT?, If >y ^S«DJ9»{*0. 05 fim-pfeSo 

[0 10 5] c«)ftiatf<y9^®SMiScoMait. tkSS 

fi, O.OaSTfeSo 

[0 10 6] C<^>lfiiatf-y^iEESMSS*S^I?H^*10 
00X;T-1BtF^ (^Siig25°C/hr) ^JSEL^ mftLfCo CI 
©l^lktr-y^ffiSIISSOttS®^, Stta. Rfii43j:T>M 

c ©H&Ht: e -y ^«amiaOiKS^3-^«iJ^«^^> Z-M 




(12) 1 1-3 1 0405 
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isa^n. x<yi;a5i^*m<«c-3Tv^sc:i:A^Ets*n 
[0 10 7] ccomiti^'yf-^mm^^m^^xnm^i^ 

^mmi 1 

iitfcOAjSHfii (4''L>3iaSD50=7.5;tin. !Kfi5i'^ii=0. 1~ 
150 /I IDs d002=0. 336nm, Lc=100nin, La=97nm. \t^WW.= 
10.8ni2/g, RM=0.26. KJta=2. 25g/cm? ) SOgt^P.*^ 

{^ib-^XQ I *^£L/-c«c{t:j^80x:<o=i-;i/^-;H:f'y 

^ (+y h )l:J^l^^mWO%) 200 

gi:%1000inlcO-t-'^Wb77X3lCVn, 200'CtCT2^ 

20 [0 10 8] P>n/-cffiStr>y^«liM«S1g|5li:J«fLT 
h;l'X>1|fl5^j!iQA. M}?Ttc80'CT'1BtPBm}f^SaS«:L 

/tit, iSiiLT. iW^e-y^*6MiiSi^#/'cc c<Dmm 

t!-y ^«?aMS5<Ott3.i:^SD50%aiJ^ L/£ f: C ?.7. 9 /tm 
T'feofc. rsl^«liSiO*vL,>*4SD50«7.5/tm-t?$.-3/'c 
O-p. If •y5^«Oil*it40.2^xiiiTfe5o 

[0 10 9] dofgiatr-y^isjaMsaoisajt, ttmm 

7.3XT-$)'aCi:!b->P). -^-OiSaittt, 0.173r-feSo 

[0 1 10] c<Dm^\£y'^mmm^^mmnmn'pw 

30 OOlCT-IBtP^ (mgjf)S[25lC/hr) ^figL. S^^tLfCo C 

<Dmtyi"j^wmm.m(o\AMmm. Kits. Rfii*5<fct>*i 
Mna:^T£om?<oi*«sm»»ffl%* 1 \cm^X7r<to 
C(0JK{t:lf-y^»SMSB©filiS5i-fliS"J^Oi^S. 
iHi^ftcO. 1~150fimlc^i'^[j*^-r«<li:*^5i^$n. * 

xm^mt. tsa®*mfiK-r«Rifce-y^»cj:t)«a« 

40 n, X-y>'*a55J*^?l<^oTV>SC^3b^St^?n/'Co 

[0 111] il^oJ^^t^f•y^«aMiS^fflv^rms%f^ 

iaUs m^^i: LT1moldir3cDLiCI04:&?g^»^^/'c:/D 
/-Co ^<05t)K9S*t14«9^*SII«:« 2 \zm'^X7r<to 

m^m 1 2 

i«1^<OAiillSa («ti>i:>tigD50=7.5|im, «iSi^flS=0. 1~ 
150ft^1, d002=0. 336nm, Lc=100nni, La=97nm. tt^ffiS= 
10.8m2/g. R{i=0.26. Sltfi=2. 25g/ciii' ) 50gi:-i^Q 
I *^£LTV>iS:l/^©:{t;^801CO3— ^l/^f— ;i/e>y^ 
JO (4^/"J>'^jg»3.9%, h;l/X>:T:rS^^34%) 100gi:«:5 




23 

00m I o-fe/ ^ u;!/ 7 ^ ;^ a V ^n. '^ffiT2oor 
[0 112] m^ritc%myd-j^wmB.mm^ni.x 

-J ^1SSIISB<^*^L>*iSD50^S'JS Lfc i: C 57. 9 ;x mT* 
o fco r>«^OlliSO*.uSSD50ti7. 5 ^ m-efe-c) /-cO 
T% e^y^MO/S^ti0.2/iinT^§o 

CO 1 13] <i€»FSisie»y^«siiSBo»fflj±. tmm 

7.5%T'»^<l^*^e>. S^Sitti. 0.075TfeSo 
OOXTmF^ (^faiiJ^25"C/hr) J^fbLfco C 

fWlltirO. 1-150 /imtc^^:fp^^-r^ C h;^'^5S!S^n. * 

[0 115] c<omit\^y'^mtm^^mi^xM.m^i'f 
mmm 1 3 

m^OXmrn^ (ttiii:>&SD50=7.5/iin. 5iaS57''^=0.1- 
150/iin. d002=0. 336nm, Lc=100nm, La=97nm, l:t^®S= 
10.8in2/g. Rf^=0.26. KJ:tM=2.25g/cm3) BOg^fc?)*^ 
i:46-:*Q I %^SL/-c»:{L^10*C<D3-;l/i$f-;l/ (4^ 

yuy^?g^M/-x. h;i/3i>^r§53^8%) loog^^^so 

OmICD-feMb;!/ 7^X3 til V^tl^ '^JET200X T 2^F^ 

[0 116] m^nrcmmy^y^^m^mmictiLT 
h;i/x>igi5^to^. «i$Ttc8orTmrBm?tffiJibfc 

-y ^ffiSIIKJO*>L>«aSD50:g:SfJ^ Ufc^C5. 7.6/iin 
C0T% \£y'f-m(Dm^i:^. 0. 05/imT'fei>o 

[0 117] ?#e>nfc)fgiae^y^Maii^o*^?iit. tt 
5j^osijsfii;!)^7. 8%T$) 5 c ^ . c (omm If ^y ^isa 
[0 118] c(Dmm\^y'^imm^^mm^mm.^^o 



(13) !tf5S¥l 1 -3 1 0 4 0 5 
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fc. XlSiEltfrS'JS*g*fe. :S;*fi:[p|»T*feofco 

A5g|l&Hi:> Sffl/l^JKfig-r^J^fktf^y^tCcttiffifS* 

[0 1 19] CCD]K{be*y^StSllfii«:fflt>Tft1SJ&{t 
SUL. 'Bft?ffii:bT1moldnr3iDLiCI04€:}g^^-^/'c:/n 

[0 12 0] sfc. mit\£^y^wmm^^mi^x^m^ 

/-Co ^c05fEam<t14a'J^*Sm«:^3tC«t-^T:5^*ro 

mmm 14 

«*) m rMCMB-6-28j . 4i.L«SD50=6. Onin. m.m^^ 
=0. W50/im. d002=0. 336nm. Lc=50nnu La=90nm. Jt^ 
®5BI=3.0m2/g. Rfii=0.42. Slta=2. aOg/orP ) 50g^& 
20 ^*^i:a6-:^^Q i ^l^£b/c#:{L'iS80'Cco=i~;i/^-;i/ 

%) 1 00gi:Jg:500ni I (O'fe^'^Wl/ 7 3 lCl/>n> 'SffiT20 

CO 1 2 1] t#e>nfcffliie*y^iga^v:^-;}?>v-r 
}$Ttc8ox:Tmfem?t5asLfc^. ffiJSLT. fistr 

C tDJ^ia e *y ^1SS>^ V vv-r ^ n tf-XUmft: 
iO p^cD43>L^*iSD50^aiJ^Lfc^c5. 6. 2 ^mT$>ofco 
LTComSi^O4'>L^&gD50ti6, O/imT'^o/cCO 
T% \£y^m(Om^itQ.^ nmX$>^o 
CO 1 2 2] CCDffliatr^y^Sli;^y;^-4<>v^i7n 
e-Xm&MI:p°pO*6Slt. JtSffil^:tecfctfKl:bS^^i 
iCTsk-To ^yU>pI?S^Ofit*^9.8%T*«<li:3b^6x S 
Mitii. 0. 098T*fei>o 

CO 1 2 3] ii(omm\:^y'^wm^vtj-:r-i^^^^u 

je25"C/hr) M^U Kftbfco COKfttT^y 
-^0 VTb-^+Cw^^ae-XmMtffiOJt^ffia. Kit 

0.1-50/imtc^fl5«:Wr^Ci::6^5SI2$nfco ^^IC. 

{tD°pcoRiit«7)i:bt8ic ^ . mmm^^f&^^^it^y ^ 

CO 1 2 4] c^Di^fttf^y^«S^y*-5K>'^-r^'a 

^f-Xll&M^:a^&fflv^Tm8^«:^'^sib. m^JSiiLTi 

50 inoldnr3 0LiCI04:&jg»^"fr^cyneix>';?j-4<:^-h 
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mm\ 1 5 

mvi(OAm^m (4'.DesD5o=i6.2,xm. mm^m^- 

120/im. d002=0. 337nm. Lc=100nm. La=71nm. jrLSBSS 
= 14.4m2/g, Rfii=0.3K KhbMl. 96g/cni3) 50gi:^a6— 

Om I O-fe ^ 7 ^ X 3iC An> 250*€^ET5Bf Pb^M^ 
[0 12 5] ^f ^nfcfflSilf ^y^1fiSI&Si1SBli:«bT 

M -J ^tSmH&'O'+'^D&flDSO^^M^ b/c: C 6. 16. 6 
/xmT^feofCo r>«i:LTcD||&'O*.u©tlD50ti, 16.2 

[0 12 6] ft ^n^cfiSitf^yf-^mm^^OSMtt:. i:b 
^SmbCi0.113T$»^o 

[0 12 7] L.(r:>mwd-j'i'Wmmm^mMMwmfi^. 
Ra*i/xmi.:(Toa^cD^*as^ffifffi^snc^-ro ^ 

fc. SS^J^M^^OJ^S. 0. 1-120 /xmlC^j^^i^W-r^ 

[0 12 8] ccomit^y^^mm^^i^mLr. nm 
mmm i e 

^ViODA^mm (4'>L^3l!4SD50=16.2/im. ajSi^flJI-SO 
/iin. d002=0. 338ran. Lc=83nni. La=63nm. it^BSIi=6.8 
m2/g. R<it=0.38. RJ:ta2.02g/ctn3) 50gh^i6-:^OI^ 
I^SLfc^fL-SSOXiOa— *y^ (^y U >^ 
rg^'^hU-X> b^l/XV^JgiJSO^i) lOOgi^^lOOOml^D 

{i0.2/imT*feSo 




(14) ^mW-l 1-3 1 0 4 0 5 

26 

[0 12 9] m^nrcmwi\^y'f'nmmmo:>mmit. it 

[0 13 0] comm^y^mmmm^mmmmm.^. 
mox:xmrs (ms^iS25t:/hr) mj&L. mitLtco 

x^y>^g|55i^:6'«?L<^oTl/^^C^:6'^5ilg^nfco 

[0 13 1] coKfttf^y^SMHis^^fflbT. nm 

^{^KL. IIS??fii:LT1moldnr3<DLiCI04Jgrr§^^-li:fc 

mmm 1 7 

20 mt^^(OA7tmm (*^D5f4tlD50=18.9^m. 3f4,!£53^*0. 1 
---ISO/im. d002=0. 340nm. Lc=42nm^ La=50nm, tb^ffiS 
= 9.2m2/g. Rfii=0.49. Slt«1 . 82g/cm3 ) 50g^^A6- 
:;J^0I^I^£L/'c®:{L'^.80TiOzi-;l/^-;l/e>y^ (4^7 
V>^m^hU-7.^ h;l/X>^Tg$J30%) lOOg^^lOO 
OmlO-tr/<Wl/:7^X=iJcXtl. 250i:^jET5Btr^1ii$ 

m^L. ffl»e^y^*fism^^t#fco i#e>n/cfflsit!^y 

^S^ailSBlg|5tC3i^ LT h;bx>3g[5:^j[ipx.. S}$Ttc50 

30 ^mmLfctC^. 19.3;imT'&o/c:o S«tLT<DII 
iScO*iL^*4SD50{i:. 18.9^mT'*-:3fcOT% If^y^ilO 

[0 13 2] m^rircmm\fy^^mm^mmtt. it 
[0 13 3] z:(Dmm\^y=^mmw<^^mmmm^^. 

mt t Kfk e -y ^MSMSBoRfliojtKti: <fc . mmm 

fS^mmm^nx^^ mit \^-^^itz^u^o jge^fbjt org 

S^n. X^yi/-a5ii'3b'«?l<:^oTl/-Sc:i:*^6Sffi^n 

/-Co 

[0 13 4] c(Dmit\^-y^mm^m^ii^mi.x. nm 

^i'fmL. mmmt LT1moldnr3(OLiCI04«:rg«*'ii:fc 
50 :/aVf ^'>';^7-#^-^^ffll^T> ^f7KIS-:^^mffi«:fP 
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mm\ 1 8 

^^T.ti-m^K'&mS^ (4'^L>«SLgD50=23.8/xm. ©Jg 
^J^O. 1-^150 /xm. d002=0. 347nm, Lc=25nm, La=15nms 
J:bgffiS=13.5in2/g. Rfli=0. 68. Si:bmi . eOg/cm^ ) 50g 
h ^«)-:jSO I b fc©;{b;^80t:cO a - ;l/ if 

(^^^/U^^Jg^^-hU-X. h;l/X>Tfg5j^30%) 100 
gi::g:1000mltO-t>'^Wl/7'7X:3t£:An. 250°C«EET5 

j^Ttcso^-t^^sp^FBrn^saii^L/ctg. ffijauT. ffisa 

8i[@D50:g:S'J^L/'c^C5> 24. 2 /ifn'tr^o/'Cc 
T^7)||gi^Oc^'vL^3a^lD50ti. 23. 8/imT*fco/'cOr% tf^y 
^ii jp^ 0. 2 /i m"e § o 

[0 13 5] e»n/ciiiae«y^*6Siisio«m. vc 

1fi[IIJ:b(i0.131T**§o 

[0 13 6] CO^iStf'y^Sail&'^^^IIHM*. 

iooox:T*mp^ (^ra3ija25*c/hr) j^^gb. Kftbfco 

?#?)nfcK{t;if^y^1SSIISi^01tSffia. mJ:b«. Rffi 

fc> 3eg5^^?^'J^iOJgm. 0. 1-150 /imtc5j^flJ^W-r^ 

a^n. x*y>^a55*3b'«?l<:&oTV>-5C^:0^5tI2^n 

[0 13 7] CtOj^fttf-y^lSSHSS^MfflLT. 

J&'fFiaL. Sft??Si::bTltnoldm-3(7)LiCI04^rtffi^"^'^i:^c 

HSKiM 1 9 

m^cOAmm^ (4^.L^egD50=7.5/lm. ?4jS5^^0.1~l 
50 ^m. d002=0. 336nm. Lc=100nm. La=97nm. It^WM- 
10.8m2/g. Rfii=0.26. S]t«2. 25g/cin3 ) BOgt^isb-^X 
0I^^SLy'c©:{t^80*CCDn-;l/^-;l/tr^y^ (4^7 U 
>^m^hly—y^. hJ]^:r.Z/^m^20%) 100gi:^500ml 
(D-b/^U;l/7^7.ntcAn> 300X#ffir'1^F^3Ii??^'& 

SH&M^tC^LT^y U >0. I^^^ID^. }t}$TtCl50 

mmLrctc:^. 8. l^mTfeo/co Z.^tLXcom^cO 
*iDfegD50{i:. 7.5/xmT'feofcCOT% fcf^yf-MOiS^ 
{i0.3/im"??fe^o 
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mmti^29, 0%T'fe^ Ctti'^. ISSJttiO. 290T-fc^o 

[0 13 9] COfflSe^y^^SMm'^^^HaM*. 
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fco ?#e>nfcmfbtr»y^affliiSB^JtsffiSs sit«. 

■To ^fc. )E4S53^ffi9J^O*£m> 0.1-1 50 /imtc5J^:fii;& 

^K>Wmt£n. X'yyg5i^*^^<*oTV>Scli:;b^ffiig 

[0 14 0] COJ^ftbT^y^SfflHiB^grffifflLT. 
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mmm 2 0 

20 %«OAiSm' (4'oSSD50=7.5;im. 5f4S53^ffiO. 1-1 
50/im> d002=0. 336nm. Lc=100nm. La=97nm. l:bSMS[= 
10.8m2/g. Rfii=0.26. SJta2. 25g/cm3) 2Sgt^it>—^k 

Q\^m^L rzmtj^.^ox:(ozi-?\^ ^ e >y ^ y u 

>^?g$j^M^-X. h;l'X>^tgii'30%) 50gi:^1000ml 
0-tr/^Wl/:7^X:3lcAn. 30t:«EET3B#HM}$?l^ 

L> fflSStf'y^^M^ia^tf/'Co enfcfflSe ^y^S 

Tsmmm.i^iiLm^Ltzm. mmi.x. mm^^^y^mi 
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*3,^tf1 MmJ-:^TiOffi^(Dtt:3SS?PSI»fii*« 1 l^Tr^-ro 

40 ^rz. m.m^i^wim<D^^. o. 1-150 /imic^^fli^&wr 

fzo z<i^hmt\^-y=^^mm^<om(o]icm\c^K>. « 
mmiummminx^^ tf ^y t) *Sp^B{bJS[ 

tlfZo 

[0 14 3] c(Dmit\^y^mmm^^^mLx. nm 
50 :/^eu>*-:^^^-h^fflv^T. if7Ki^-;^m«6%f^ 
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10.8ni2/g. R{iS=0.26, ^tJt«2. 25g/cm3 ) 50gi:^i6-'>; 
OI^^*Lfc®:{t:^S80'C<D=i-;l'i5?-;l'e>y ^ (+y 'J 
>^il§'^ h hfUx.>^m^20%) lOOgil^lOOOm 

^L. ffise-y5=-?s^ii&^^?#fcc f#?.nfciffi^t;-y9=- ^0 

SS^ff ^co C (Dmm kf -y ^ffiam^O^'>L>)f4gD50;&SiJ 

'L^SiSDSOti, 7.5//niT'a5o;t<DT\ 
0. OS/imTSSo 
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m^muc^ro $fc. sft^j-iusy^o^mx o.i~i6o 

i: iwnf Tfe-ofcc .■S;«i:^{l:e>y^«ailSS<OR{ioit 

ftlf-yf^tJ:<kO^EES?n, x-y->W*^3tL<%oTV^.5 
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^mmz 4 

mVinXmrn^ (tt^;L^i|a@D50=7.5/iln, !K*i)-^0. 1~1 
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10. 811)2 /g, Rfii=o.26, *l:ta2.25g/cin5) 50gi:^46— 

S^3-2.9%. h;Ux>^}giJ^7.8%) 100gi;i&1000n)l<D-b/< 
Wl/^^XnCXn. 200'C^ET2^F^«l¥il-&L, li 

S e >y 5^«fflllSi^f#fco ?f 5 nfcffl^ If -y 9^«lillSJ 
IgPJcJtLT h;l/X>4gi5;&i!iaA, S^TtcSO-CT-mK 
mr^mS^Ltc^fk. OJaLT, «iae«y^afSMIS«:» 
/-Co C cOlSgitf -y ^«ail&^O*>DmSD50;Sr«iJ^ Ufc 

D50{i. 7.5/tmTfeofcO't?, e-y^-gOJP^fiO. OS/jm 
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t^*^^0A3aMSi (*.L^fi^lD50=7.5M^l. 3f4^5imi-1 
50 /xm. d002=0. 336nm^ Lc=100nm. La=97nm, ib^ffiS^ 
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V^T^Si^i'FiiL. Ur 1 moldm-3cr)LiCI04^ 
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50 ^m. d002=0. 336nm^ Lc=100nm. La=97nm. l:t:SffiS= 
10.8m2/g. R{E=0.26. Ki:bM2. 25g/cin3) ^^^O^^ffl 
l/^T^S^i'fSaU. LT 1 moldm-3£DLiCI04% 

}g^;^-^^cJi^U>';^!7— h ^^>^xf^;l/;^7-;i?:^^- 
^i:p<^;^7'cl^^:t:^-^^0?M'grrt^^ (3:3:4) 

ife4^0A}I^iS (*^D«l[SD50=7,5/iin. SSi^^O. 1-1 
50 /xm. d002=0. 336nm. Lc=100nm. La=97nnu JtllBffi= 
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lO.SmVg. Rfii=0.26. *it«2. 25g/cm3 ) ^^cO^^m 

tmm4 

(ft) m rMCMB-6-28j . 4'.LNasD5o=6.o/im. m,m^ 

^0. l~50/im, d002=a 336nin. Lc=50nm, La=90nm, itB, 
®jS=3.0in2/g, Rfii=0.42. SltM2. 20g/ciiP ) %^<om 
10 ^ffiV>Tm^^^f^S!L. ffiffi^^g^LT lmoldm-3cOLiCI0 

^-h ty^;l/7'ntf;t^-hOjg'&®« (3:3:4) «: 

2 tc^-To 
l:b©fi?»J5 

l««cOA^IiSi (*>L>&@D50=7.5|xm. 5p4^»^0. 1-1 
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%m 

D50 
m> 


1 tt m£lT 
(volH) 


















0.096 


7.7 


3 


0.68 


4.0 


3.6 


2^21 


2.23 




0.096 


7.7 


2 


0.68 


4.0 


3.1 


2.21 


2.24 




0.096 


7.7 


3 


0.35 


4.0 


8.3 


2.21 


2.26 




0.096 


7.7 


S 


0.61 


4.0 


3.4 


2.21 


2.23 




0.096 


7.7 


2 


0.51 


4.0 


3.6 


2.21 


2.24 




0.096 


7.7 


3 


0.74 


4.0 


8.4 


2.21 


2.28 




0.204 


7.9 


6 


0.86 


SO 


2.3 


2.20 


2.22 




0.204 


7.9 


6 


0.43 


8.0 


2.1 


2.20 


2.24 




0.101 


7.7 


4 


0.68 


8.7 


3.3 


2.21 


2.23 


^mm 10 


0.088 


7.6 


2 


0.53 


4.1 


3.7 


2.22 


2.28 




0.173 


7.9 


7 


0.78 


8.8 


2.6 


2.20 


2.22 


Hffif^ 12 


0.076 


7.6 


14 


0.53 


4.5 


4.1 


2,21 


223 




0.078 


7.6 


3 


0.54 


4.2 


3.9 


2.22 


2.23 


14 


0.098 


6.2 


7 


0.60 


3.0 


2.8 


2.16 


2.18 


15 


0.113 


16.6 


2 


0.68 


2.1 


1.9 


1.93 


1.94 


16 


0.123 


12.0 


1 


0.71 


2.8 


2.5 


1.98 


2.00 


17 


0.106 


19.3 


2 


0.96 


2.6 


2.2 


1.79 


1.80 




0 131 


24.2 


2 


0.85 


2.6 


2.4 


1.55 


1.58 


19 


0.290 


8.1 


8 


0.88 


3.1 


2.3 


2.19 


2.20 


20 


0.150 


7.8 


6 


0.72 


3.9 


3.2 


2.21 


2.21 


^m^21 


0.020 


7.6 


2 


0.60 


4.8 


4.3 


2.23 


2.24 


-^mm 22 


0.082 


7.6 


6 


0.93 


4.2 


4.4 


2.21 


2.21 


^JS^23 


0.082 


7.6 


5 


0.48 


4.2 


4.2 


2.21 


2.22 




0.087 


7.6 


9 


0.62 


4.6 


4.1 


2.03 


2.19 






7.5 


2 


0.26 


10.8 




2.26 








7.6 


2 


0.26 


10.8 




2.25 








7.6 


2 


0.26 


10.8 




2,26 








6.0 


2 - 


•0.42 


10.8 




2.26 




lfctS!M6 




9.2 


6 


0.86 




5.8 




2.03 
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^^'^ 










355 


83.4 


- 


nmm2 


370 


86.6 


- 




343 


86.2 


2.2 




346 


85.9 






349 


86.1 


- 


^t^^ 6 


369 


85.8 


- 




342 


85.5 


- 




334 


90.5 


1.7 




348 


87.8 


- 




361 


84.2 


- 




344 


89.5 


- 


mmm 12 


339 


82.4 


- 


^2^^ IS 


342 


90.1 


- • 


14 


334 


90.5 


■ - 


mmw 15 


830 


82.5 


- 


mmm le 


316 


82.1 


- 


^Ife^ 17 


310 


87.6 


- 


mmm le 


303 


88.7 


- 


19 


331 


88.6 


- 


mmm2o 


340 


82.7 


- 




357 


80.6 


- 




321 


83.0 






359 


80.4 






350 


82.8 




it«f«i 




it^W2 


224 


61.0 


15.0 




303 


90.2 






302 


68.1 
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360 


83.1 




210 


49.0 
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